BDNF-overexpression regulates the reactivity of small pulmonary arteries to neurokinin A.
Brain-derived neurotrophic factor (BDNF) is a key modulator during the development of jugular and nodose ganglia neurons, which represent the origin of a large proportion of the sensory innervation of the lung. It belongs to the family of neurotrophins, which have been shown to induce the expression of tachykinins. To assess the interactions of BDNF and the tachykinin neurokinin A (NKA) in small pulmonary vessels, BDNF-transgenic mice were examined for tachykinin contents in the airways, heart, trigeminal ganglion and jugular and nodose ganglion complex (JNC) using reverse phase HPLC (rpHPLC) and radioimmunoassay. BDNF-overexpression led to increased NKA levels in the heart and the JNC, whereas only slightly enhanced levels in the trigeminal ganglion were detected. Lower NKA levels were found in the lung. To assess vasoreactivity in small arteries, precision cut lung slices were subjected to videomorphometry and the response to NKA was examined, which showed significantly stronger effects in the BDNF-transgenic mice, while NK-2 receptor mRNA expression, assayed by real-time RT-PCR, was reduced. In conclusion, BDNF-overexpression results in decreased levels of NKA in the lung with subsequently increased NKA-sensitivity of small arteries. These findings point to a modulatory role of neurotrophins in small respiratory vessel tone regulation.